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i&jfl -flol 7flfi1 E^^j^E^ ^ 7fl ^ MTJ 5. MRAM ^ ZL Xl^ w o v, ?Hl ^ 

*fl ^lH^H ojcf. o^H #t$£. 7l#; #7l aVSXl ^31*1^ 

B-1; ^-71 e^^i^e^I- ^7) al^Xl 71$ #?i ^ ^-71 # 

7i ^<£*}- iflofl ^-71 E^^^El^ =5110] o§^3]. i^lS. o^S} Till ^ X| 2 MTJ €^8- 
i^Sl, # 7 | MTJ ^o. pfloj ^.71 ^ofl ^.yjsj ^|l tilE£j.o} 

6 H, A o v 7l XI 2 MTJ ellsleii ^s.^ #7l &<&^ iflofl ^al^ xl2 wlMSl-^^l 

^"71 XI 1 MTJ €4 4V7I E^iElSl TflolE ^^-A>olofl # 7 1 XU 

X12 til eh}. 01 4 ^31 *V ell o] el el-oloi ^-wl^ ^-§- ^^SLS. MRAM ^ n. XlS y 0 v 
^* Xl^nf. ^9] MRAM-cr ^# ^ MRAM<^1 ^^7>^ it 7> 

*r °>*^i ^-S XlTl^- 4= flji, cflolE-l 71^- ^°H| MTJ **fl 

Ai ^7} ^ 5A.OJELS., TH1 ol E-l 71^-ofl Jg&ifr 3*^51 #<H ^ 

£ 6 
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1020030003476 #^ 'Q*}- 2003/2/10 

^ *> 7fl<3} h ^fl^^E^ 7fl^l MTJS tMS^ MR AM ^ zl *H^^ 

{Magnetic RAM comprising unit cell having one transistor and two Magnetic Tunneling 
Junctions and method for manufacturing the same} 

£ 1 ^ £ 2^ ^efl 7l#ofl cq*v mramo) s)^£o]cf . 

£ 3 ^ £ 4^ 2. 1<H| #2fl MRAM^I £M ^ 2:71 ^ 

£ 5^ *fll ^*HH cqtr ^ 7 flcq S^^i^sq- ^ 7fl^ MTJS. ^€ 

MRAM^I 5]S£olcf. 

£ 6£r *fll ^HH ^tt tr 7fl^ m^l^Sr ^ 7 fls1 MTJS. 

MRAM^ ^^iojcf . 

£ 7 ifl^l £ 10-^ S. 6«fl MRAM^l *Hs « 0 V ^€- #31 13. M-Er\H ^^Slro] 

50:«KE*ll 52: SJH. 

54:^^^l 56:^-efl<y 

58 : 7fl°l H ^^nj- WL:-^^.5fol(7flolJE ^^-) 

59:7flolE 60, 62, 68, 70:*fll ifl*l X)4 
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1020030003476 #^ ^^>: 2003/2/10 

DL1, DL2:*fll ^ A]2 ^91 

hi, h2, h3 : ^1 1 *fl3 

64: 66:2)1 = 

42, 44:^1 ^ ^2 MTJ ^ BL, /BL:^fll ^ *fl2 wl^H}-^ 

<15> ^ ^l-E.S] #*1<2J- ZL ^2: « 0 V^ofl ^Hl^Tfl^r ^ 

tr 7fl^ e ^^i^e^ ^ 7fl^l MTJ 5. ^€ MRAM ^ ^ ^S^^^l ^tr ^H^r. 
<16> 7>7l ^(Magnetic RAM) -8: DRAM ^ SRAM^ -ipg^r #efl4=l ^ IrfllH) 

s-^-i- s.^- £ji 91^ pfl2.Bl ^7fs] ^>i4°m. 

<i?> MRAM^r £ 1<H1 Wp^r ^-o] ^ ^o] ^ 7 fl^ ^ H^^^EKpass 

Tr)(10)^ tr 7fl£| MTJ (Magnetic Tunneling Junct ion)#(20)A5. ^S^M" £ 2^1 S. 

a]<£ «}-£>}- ^-ol - 7fl o] 3xfli M^^liEK22, 24)^- ^- 7fl£] MTJ#(22a, 24a) 

<is> £ \d\] MRAM^ ^-f , S^l "O"*}- "1"^ enroll efl^^^ ^ 

(reference cell) <H ( D ]£ A 1 ) 7 > ^7}^4. a>^, £ 2^1 5.*]$. MRAMS] ^-f , afll 
S€^liEi(22)Sr *fll MTJ^(22a)^-S 7}^} 317} is}^ HH^I, ofl£ 

rfl "l"ol 71^-^4- -g-Al^l ^2 3fl>i e^^I^b] (24)21- *fl2 
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MTJ^(24a)-2-S. tM§^ iS°fl 7l^-s>jl^> ^ cilclE^ tfVcfls)^- eflo]El, # "0"°] 

y]^^. £°1 5. 2o\) MRAM°fl^i »l2 sxfl^ H^l^ (24)2}- *j)2 MTJ# 

(24a)-2-3. lfi£r *fll ^^^1^^(22)^ MTJ^(22a)-°5. iS*!) cfl 

<19> £ 2<^] 5*1 € MRAM^l ^4-^^, ^ ^H^V 7-] ^-£1 ^ ^ IS (main cell)^ 

A o v 7] cfl^l&l^ ti>^^ z\^S\^r 31 3*1 ^ ^S. ^€ H^S H(twin eel 1)^1 

^-r-, #7l^ ^ 3ll9£l ell^e^ ^o] :g_g_^- £ icfl MRAM°fl til*fl 

(sensing marginH ^ tifl 7 > £l7l nfl^-oil , d]c>lEl^- %^?>] ^ ^n> o^e}-, 

£ 2°lH ^. ^ oi-ol ^ ^ efl^eji ^o] ^(paiiO-l: °l^-7l ufl-g-ofl , ^o|Z:7}- #dfl 

<20> ZLEiM- £ 2^1 £*1€ MRAM-cr £ H £*1^ MRAM°fl ^ ^ ig*H ^ 7 1 

afl^l , £ H S^s) MRAM^l ^-e]^ <cHl-§- 3>JL aVig , £ lofl 

MRAM -cr ^-71 1!: «V^- ^°1 £ 2<H1 MRAM°fl *M ^ ^7) nfl^-^l , 

MRAM# 3) #3-2.5. -§-^Al7l7l MTJf^(20)£} 7x}7l 7^J-ul(MR ratio)7]- ^o>o> ^jn., 

MTJ^(20)£l ^-^^ iEfl ^-iL5H°> ^-cf. 

<2i> £1^5. BL, DL, WL, ^ /BL^r a]I^°J, «1 (BL)i4 

33 ^o]E]7> ^7>£l^ tilSBKl-g- EflolEi E]-<?1(DL)£: JE 3 ^ 51 4 

o\] £A]sl ^-o] MTJ#(20) <43H ^l^- 

<22> £ 30. ^ 7fl^| Sfl^ M^fl^^E^ i& 7^2) MTJ#o.S MRAM°fl 7] 
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1020030003476 %:% 2003/2/10 

<23> 5. 3^- ^S^, MRAM°fl 71^-^ HH^fe £|H.ii|-<?l(WL)<>fl *i<y-g- tl7>*H 

sfli e ^^^Ei(i0)# -Sr(ON) ^-Hfl7> £)£^-t!: 4^, ^ S ^1^(10)# -f-*fl*l 
MTJ^(20H1 SMsHKIr)* o]7>*>Jl olnfl l|e}i4^ *^*>^ 9^4. S. 3°1H 

S ^ sfli: e ^^^Ei(io)s] ^^.^ ^ ^l^-fi- M-Bj-^a^-. 
*1Jl 26 ^ 28^r ^4 sfl^ S^^liEKlO)^ =efl^1(D)^l ^^tt ^ 
51*1^ #3^(26) ^£ M-bJ-^. 

<24> ole^ DflolEi gi7l wj-^ o. £ 2o11 e^I ^ ^2:1- MRAM^l tfl t!: 

3 ^71 =17|1 CfS^ 

<25> ^, JE 2°1] £A]^ MRAIH 7}^Q oil ol Ei ^ *}ff«- ^7] ^ ^ efl^ ^^i 

^ofl o] 7 >t!: cf^-, tilE^oi^CBL, /BL)<^1 M-h}^ n 

elcfl o] sj-^ofl^ ^ *fl2 3fli H ^1^(22, 24)^1 =eflol ^<y-o] ^.n 

^(offset) 3-§-m 7>^o] o^cf. 
<26> ^ -to] *V 7flfi1 3fli M^l^e]^ *V 7flfi] MTJ^AS. MRAM°fl 31 

7l^m ^3^1 u o V ^£r #7l MTJf^ 7>^ -^-Efll- ^o]v\ . 

<27> £ 4* #2^}^, alSe}<a(BL)2l- E}oi(DL)ofl ^ afll 

*fl2 2:71 #-fHlwl, Iw2)» ^17>^. o]nfl ( ^ ^2 M 7 ] ^^-(Iwl, Iw2)°fl ^^fl 

7>7l^-o] ^Sjjl, 7>7l^Hl 2]^ MTJ#(20)^ 7>3|- -#Efl7> ^7^ MTJ#(20) 

^ dHEi "0" SEfe "1"3. cfl-S-S]^ 7|-7l ^ ^ #7fl ^t}. 
<28> S. 2^1 £Al^ e^J ^ ^-2:1- £^ MRAM^l ulS&l-^-^CBL, /BL)^ t-flojEi 

Sl-^CDL)^ ^1^^ Ai7l ^1^-1- <?l7Hl-oi C-ll ol E] 1- 7l^-*>7ll ^Cf. 
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<29> $)1 * *fl2 Sfli 3=^*1:^(22, 24)7} i=( 0 ff)tl -tf^HH tJ] E^j- 

<y(BL)4 4€- wlEe).o](/BL)oil « 0 vi£oi #tfl<?l €^-7} <?]7]-£4. o] 14, afli $J ^2 
MTJ#(22, 24)-8r <&tfi ^ ^-^-(polar izat ion)3 <H 4 ^ 4€- 47l 

£t\] 44. ^li MTJ#(22)ofl ^}o)B]7} 7)^S\JL, ^12 MTJ^(24H <#7] ± 

q)o)&\7\ 34 ^<2}^ DflolE^7> 71^4. 

oo> 4^ ^2fl 7l^ofl ^t!- MRAM#^ ^g-f , £ lofl £a]4 MRAM^r J1^3 

3H -frS^H- ^ n>^lol ^-o> ^>7l T^J-til!- ^7>X|^o) ja ; M TJ^ ^J£*fl 
°> ^ -gr*ll7> ^4. £ 2°ll £^14 MRAM^r °14 ^E) Jl^ -^3}-4 f-g-tb Afl^l 

[«V^ol ol^j77> 4^ 71 #3 
<31> ol^j77>^ 7l#^ 4^1^ ^Bfl 7l#^ 7fl^d^>7l ^ 

*V *V 7flSl E^7|iEl$} $ 7fl ^1 MTJS 4 ] # € 

£tt MRAM ^JlS. ^"4*>^ <tfHJ p>^1* ^ SJU ^°1^ tfifl Jl4# 

^ <r MRAM^: 5U4. 

<32> £ ^tgo] o] e.ji7} is}±± 4^ 71 4^1^ >S-7l MRAM^l «J"^* ^IMI 

[Mj.^ ^ 5j 4_g_] 

<33> 7 )^*) 4^11- ^*>7l 7^; #7l 714^1 

^€ M^fl^liEi; ^>7l S 534^1- ^S.^ ^>7l «>£^1 714 #°fl *S^4 ^ 
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^; ^ %7\ *£<£^ ^o\) #7l S^*]^^ = eflo] cgc*]^ ig^s. <$^Q *fll ^ 

X|2 MTJ IM^I, -*7l XI 1 MTJ nflol ^S-H -S-71 #?> *|<3^- iflofl 

XI 1 ulmeKH, #7l Tfl2 MTJ 31*1^ ^-71 ^<^^ vflofl XI 2 

HlM^^l^l z}z}- <3^5|<H oj l j Lj J£ 7 ] MTJ ^4 #7] M^l^E^ Til o] H ^^-A>o] 
°fl ^7l Tfll ^ Tfl2 til e ^014 ^^tb cllolE-1 sj-olo] ^«1^ sfe MRAM 

xi^w. 

<34> ^7^, A o V 7 ] ^! MT J ^ ^-71 c-flolE^ Bl"<yA>olo 1 l e^O] eg ^ <£ ^ ^ 

— ,£^i#ol #7ll^>ZL, #7] X|l ^ X|2 MTJ ^-71 2fl= ^cH H^£|<H 

<35> <#7] %7\ ^<^^1 ^7} cgo^o] ^#5}^ ^*<>1 ^ 91 ul , A o V 7l 

X| = 51*lf^ ^-71 *fl-*Hf" #SiHSl ojef. 

<36> #71 f-TV ^<£^ ^-71 E^fl^^E^l- Tfll #7l cfl o] E] e}<?]^- 

gJE-l=- #71 Till ^<gB| ^J-ofl ^2 ^<£^- ^ ^ 0 >7l TlU ^ XI 2 HlM^ 

91^ ^"71 Tfl2 f^Ti ^^nl-A>olollA^l *fr 7 ) SflJEL £#^4 #7l X| 1 ^ Tfl2 MTJ 
5.^ X|3 ^*>3 O.S. ^o]4. 

<37> # 7 ] Cf^ 7l#^ 2}- Till- ^^1-71 -g- tiliTll 7 }& ^Hl M^^l^Bl 

» ^^Hf" TlU ^^1; #7] tij-i^l 7l^r #6fl ^-71 E^^^Ei* Till 

* ^^Hfr XI 2 #?)1; ^-71 Till ^Hl Till cflolE-1 eJ-°]-§- 3^*Rr T113 # 

XI; A o V 7l Till %7} ^"71 Till Z\]o]b\ Ej-o]# T112 f-7> ^^^} 

Til 4 ^Xl; ^"71 T112 ^<^^ ^-oll #71 S^^l^E^ ceflo] ^^dl <^^5l^ 5Tfl 

= ^ A ^>sl, ^-71 Tin c-ii o] b-1 el-o] ^ ^ zl -S-i-^Tll ^-^-sls 
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^ *S^*Hr Xl5 #X1; #7l X|i= -E*i^ -tfXl Xll £ Xl2 MTJ ^^V^l, #7l Xll 

MTJ #7l Xll X)°lEi $]*r°.3., #7l Xl2 MTJ ifi^r ^Xl^S. t}-#4g sfl^ 

4^ ^*Kr Xl6 #X1; <#7) Xl2 ^<&^ #d|l #7l sfljE. £^-X- 

^71 Xll ^ Xl2 MTJ Xl3 %7} *§^*}^ Xl7 #X1 ; ^ #7l XI 3 # 

# ^>H1 #71 XI 1 MTJ ifi^ ^sItt XI 1 wlMiil-oiaz}- # 7 ] ^ 2 MTJ 

*r Xl2 wlS^Jt ^ *§#*Rr XI 8 #X1«- i^Rr f^AS. ^ MRAM X|S«o V 

Xl^tK 

<38> ol -X^XH, #7l Xl5 ^XItt #7] XI 1 ^ X12 ^<2^Xl ^>7l XI 1 s}- 

ol^^Jl #71 E^^j^E^ol c E |o] og^o] ^#sl^ XI 1 ^^*^r ^S}^ ^:X]; 
^ ^-71 X12 ^<S^ #ofl # 7 ] *)H ^B«^-i- ^fl-f^ #7] Sfl = lE^* *§^-5}±= 

. ^1* 3 ipl-XM-, 

<39> #71 ^1 ^ *)12 ^^^-Xl #71 XI 1 efoln]- ol^SlJl #71 H ^^l^E-1 

3 ^Eflo] ^^oi ^#sq^ xl l s^M- *S^*Rr #X1; ^-71 xi l ^1-xi # 
sm» *fl-f±r & XI; ^ #71 XI 2 #X1 #71 51 #*Xzl<X ^# 

3^ ^71 3}]= ^*Rr #X1« tX i^-W. 

<40> #71 7fl3 #XHH #71 XI 1 Xl^Ei 51-OlO.S.^-El o)Z\Q #71 aft 1 # 

X] t:-H cflolEi El-oljo^ ^2 dHEi ?\°\% #7l Xll XI °1 lX ^91^ f^H 

< 41 > #7l X18 ^XItt ^"71 X13 ^^^1X1 #7l Xll ^ X12 MTJ H°l ^#£l^r X]2 

^ XI 3 ^<«-g- ^^Rr #X1; ^ ^-71 X13 #X1 ^-71 ^12 ^?»*-g- 
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<42> ^^oj] o]*> MRAM* °l-g-^, ^# € MRAIH ^7}^ 

<43> o)^} t ^X|aflofl o] MRAM ^ X|2: ^-fr 3^ -£^1-8: ^-S^ 

^M1*}X1 ^^*vcf. o] £^°fl f°14 ^H<q tgs^- 

< 44 > v\7) t 51- MRAM°fl tfl^ ^"i" #3^iLaL, £ 6* ^S^H 71 

<45> £ 51- %V S ^ > ^ oj ^Al^ofl o^tb MRAM^r O.^ tr 7fl^ 

^1^(40)^ oH ^IS. <S^€ XU 3? XI 2 MTJ €(42, 44)3. X]l MTJ € 

(42)£r ^ €(main eel 1)3*1 ^-S^H 4^ "0" 5E±r "l"^ 7l^€*=r. *)U MTJ 

€(42H^ c-llolBll- 7}^-%± ^ 91^-. XI 2 MTJ €(44)£r € 

(reference eel 1)3.4*1, ^2 MTJ €(44)<H] 7l*^ ^^*>cf. XU MTJ € 

(42)<*Hfe cflojE^ "0" "1"°] °d^3. 71^-^ ^ 7]-S-^ tflolEil- cfs- c-HolEiS. 

4t ^ XI 2 MTJ €(44)°flfe XU MTJ €(42)4 -r-^rXl cflol^nV 7 ^ 

£)<H 5tU, °1^X] 7]^& ofl 0} E-] ^ MTJ €(42)°fl 71^ HH^}- ^^^S. ^ 

<46> ^ X| 2 MTJ €(42, 44)^r all i M^*liE|(40)5] = efl^ofl ^-§-_o^_ ^^€4. 

sfli e ^^l^Ei(40)S] t1)o1e^ 41 ^ x] 2 u1ee|-o1(bl, /BLHl MRAM -Si 
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<?](WLH XI 1 wlEe^o](BL)^- XU MTJ -S(42H1 , Xl2 «1 e2}o](/bl)£- ^ 2 

MTJ €(44H1 XU wl^eKl(BL)€- XU MTJ €(42H1 7)^Q dHEi!- SI 

* 2)11 MTJ €(42H cflolEi# 7)^-^ ^S. ^}o]b\ &}-ol (DL)^ ^1 ^> 

-g-^t}. ol2f ^-^ 7)12 MTJ ifi(44Hl 71^-^ dl^lB^ XU MTJ €(42)ofl 71^-^ *\}o)t\ 
7} ^7]x<\^S. ^}*1 Q7) nfl^-ofl ) ^2 HlMef<?l(/BL)^r Xl2 MTJ H(44)ofl 71-Hf-^ c-fl 

s^ 3^MU?> 

<47> *fli MTJ €(42)^1 cflolEil- 71^-^- nfl, XU «1 e e)-o] (bl)^ %v\] ^}o}^ 

^(DL)^- £1-EL 5}o](WL)^]- ^^}t11 ^l^M ojji, ^li MTJ €(42)3f ^7l^j^S. 
^cf. o^] tq-e> cfloiE^l- 7l^*>7l 3\n *\]o]b] e>oi(DL)^l *l7}^- nfl , Cflo] 

el s}-<y(DL)il3.^E| ^-^sl^ ^7}^} XU MTJ €(42)^1 *>5* ^Efl , # *>7l ^ 

W-*]X1 €4. 

<48> £ 50^ c-flolE^ eKl(DLW ^fl2 MTJ ^(44)4£ ^l^i 33 AS. 

<H ^(DD* ^*Hr t^n] cflolBj 5}<y ol ^fl2 MTJ € 

(44) ^Hflofl ^^S)7l nfl^-olcKs. 6 . 

<49> ol<q- ^ MRAM°fl 71^-^ ell o] 1- £1^ 2111 MTJ €(42H 71^-^ oJl 

£j^r XU 3? X|2 MTJ €(42, 44 HI ^MJS] S}7l ^7}-^ 

XU ^ XI 2 MTJ €(42, 44)^1 7^7) ^^-ofl n}-^ XU ^ XI 2 wlSe^^](BL, /BLH1 zfz}- 
M-Hl-i^^ *l«a-*V* HliS^H XU MTJ €(42H1 71^-^ cflolE^ XI 2 MTJ <t(44H 71-=- 
£ cflolE]°l ^--a^ <^^-# ^^-cf. °lt fl* ^S^, XI 1 ^ XI 2 ulSEKKBL, 
/BL)S1 ^^1 ofln(nl£Al)7> o^cf. 



26-12 



1020030003476 ^*>: 2003/2/10 

<50> #7l ^-^^ <^-^# ##S>^ j^o^ £ 2°fl 51*]^ uffif ^o] ^ofl ^ 7 fl 

sfli M^^l^Ei#(22, 24)<>1 ^1^1 7l#ofl ^t!: MRAM^f ^3 , MRAM 

&*H3 sj-q-o] ^s. ^( off set )^. ^7]^ ^ satf. 

<5i> Tfl^r^A^ , ^ 6^- #S^H 5. 5*\] S.a}& ^ MRAM4 f^7><y #5]^ 

MRAM^l ^oll tfltfl ^^^q. 

<52> ^fl^o.^., tiVE*)] 71^(50)^ £.3 ^^ofl ^^"(50)01 <§^£H ^cf. ^ 

— ^32j-^-(50)A}o-|c>) av £ ^ 71^(50) $H ^1 = &f°J(WL), ^ 3^0] ^^fl^Jl, 

^ = 5}^](WL)^ «K£*fl 7l^(50)A>olofl ^ojE ^<^^-(58)ol ^^W. ^^(WL) <# 
^■2] tii-H^l 7l^(50)<^l ^ 3=31*] ^(54, 56)^1 ^^W. ^^^^(WL)^ ^ 

^ ^(54, 56)^ ^ M^^l^Ei(40)# ^tb^. #5131 7l^-(50) 

^£LE}<y(WL)-8: *fll ^^OH *fll ^^^"(60) 

#ofl ^^e><?l(WL)2|- ^*S^Vt11 *fll ^ *fl2 HHeI B><y(DLl, DL2)<>1 *§^=)<H $1^. afli 
c-flojE^ e>«y(DLl)^r ^^E|-^l(WL)ol 31*H1 #-§-*Rr *fll ^<g°H60) ^Hl 

^^■(50)01 ^£ ^H*H1 #-g-s>^ ^^BV( 50) #ofl tg^s} ^2 cflolE] £}- 

<y(DL2)^ *U cflolEi Efol(DLl)^ ^-e] $}o)k\ 7}^} A>-g-s]^ ^ c^l (dummy) tflo] 
Ej eK^t}. ^2 vPi]o]B] e]-^l(DL2)^r ^*fl*>*l ^-^W. *U ^ ^12 cfl 

°1e1 2^1 (DL1, DL2)^r ±^ ^1 ^^^"(60) *U ^ 

^2 cflolE^ eV^CDLl, DL2)* d^^§ ^-^1^ ^2 ^7_V ^<?l^-(62)ol oiq. 

^2 ^^^-(62)^1 ^^^4. ^]1 ^ ^1]2 cflojE^ Sl-^1(DL1, DL2)a>o]o] ^ 
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Xl2 ^^^(60, 62)<H1 iii ^(56)°] i^^Tr XU M*(hl)°] %^o\ 

XI 1 ^*(hl)£r 5L?A A 3 #^ZL(64)S X|fl*J SM. #£lZL(64)£| 
=L #5fl^ Xl2 ^^(62) ^Hl X|J= £^i^(66)ol ^xn^tj-. sflJEL £^^(66)^ 

XU ^ X]2 cjlojEi eKUDLl, DL2) ^^S. %o] h>^^. o] aflc 5.3 

^(66) ^Hl XU ?J Xl2 MTJ >f(42, 44) ©1 ^Xl^t*. XI 2 MTJ -I(44)£- XI 1 MTJ H(42) 
ofl 71^-^ HH^* ^^dl 7l§ol 5)^. ^olcf. *j|l ^ XI 2 MTJ >S(42, 44)£- 

XI 1 ^ XI 2 cflo]Ei e1-o](DLl, DL2)ol %d\Q y]^^ 7]Z)^ 4^ 

*1 XU ^ XI 2 MTJ 13(42, 44)^ XI 1 ^ XI 2 ^He] eKKDLl, DL2) *\S. $}3*6fl 

$1*1^ *V^*l*M=k XI 2 #?i ^^^-(62) >S-ofl afljE. ^^#(66) ^ XI 1 ^ XI 2 MTJ 

-t(42, 44)* XI 3 ^^(68)01 ^^£|<X SM. XI 3 ^^^(68)«^| XU 

£ XI 2 MTJ 13(42, 44)5] ^ ^ oj ^ Xl2 * XI 3 M*(h2, h3)°l ^ 

XI 3 ^^^(68) XI 2 ^*(h2)-§- XI-f^-H XU MTJ H(42)-4 ^ 

XI 1 «1SB|-61(BL)4 XI 3 ^*(h3)# Xl-f^i XI 2 MTJ ^(44)4 X|2 WU= 

eKl(/BLH ^Xltbrf. XI 1 ^ XI 2 wlM^CBL, /BL)£: *V3^# <i<X.^ $14. 

XU ^ XI 2 alEe^o](BL, /BL)£ XU £ X]2 ^0}^ eKKDLl, DL2)4 ^-1^4. XI 3 * 
# €£^(68) XU ^ XI 2 wlSeKUBL, /BO* X)4 *i<?!^(70)°l ^ 

Xltb4. 

, MRAM^r «>£X1 7l^r(50) ^ = ^°1(WL)4- * H. 

31 tl <8^(54, 56) °1^-<X*1 7fl£l XI ^ e^^I^e-I^ =efl^ <3^(56H fl£ 
o^sl 7fl^l MTJ 18(42, 44)* 3L^-*Rr v\, £ 2«fl JE.*!^ ^ ^ J=# ^ ^ 
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1- ^2fl 7l^ofl 2^ MRAM°fl alsfl ^ 12-8: ^*RrHl ^.8.^ #4. 4^ 

<54> £ ^ti>a] CI] o] e-| 1- ^cHH M^l^E^ ^.a ^-Hfl7> £]7l nfl-g- 

MTJ ^ -f-^H = 3lff-Tr 0^1 
<55> ^^^1 MRAM^l tfJf ^ *Pf#4 zl A}.oiofl ^^-a|o.^ ^ 

^l^r MTJ ^ ^f-*lH ^ff-7} JL-& ^ oicf. 4^ M}-^ MRAM^I 

^oiE^i- 7l^Rr sHHH MTJ ^ ^« ^*fl wlseKl ^ C-flo] 

<56> T^g-^ ^ MRAM^l «o V ^°ll cflsfl 

<57> JE 7^- ^5}^ , til^^l 7]3£(50)-t- i7>7> ^^51^- %^ ^ ^ ^ OL^X] Q±r 

^JEL ^:2l-^-(52)A>ol^ %^°J*! Tfloje ^^^-(58), ^H.e(-o](WL), ^ TlM 

— #^°1 £*>3°-3L ^€ Tfloje ^f^l-^ ^^tf. ^71 Tfloje 3#!-o] ^ofl 

TlMS. ^5||o}Ai(59)» ^tt^. &5L*\) 7l^(50)o11 £^ <>l^ o g*H 711 

olE i3llolA-l(59)s>l- ^ = A>S}-Bl-(52)A>oloj aV £ ^ 71^(50)^1 ^ =eflo] cd 

(54, 56)-i- °1^7ll eiH, oVi^ll 71^(50 H £ 5^ sfli S^^^bI (40)7} 

<§^i=h ^"71 ^£^1 7l^(50)ol «K5i*ll 7l^oJ ^-o-, P^<y ^ 

ol uV^^ji, *Y5.n) 7l:&(50) °1 P^<y ^-f , N^^l 3°1 w}^^cl-. 
<58> £ 8^- %2:*1-^ , 71^(50) TlHH ^ o}*] (59)7> «g^€ 

*fll ^^^-(60)^: ^^^>JL, zl ^^rsl-^q-. ole^v ^1 
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(60) ^ *)12 ^)o]b] .^o](DLl, DL2)^r ^ H}2 31°^ 5}<?](DL1, 

DL2)£: ^ 7]b]^ <g<H^ 5^4. *U n°]^\ ^(DLD^r cfl 7l^>^cfl 

-g-3*l c]nl cflolE^ ^<yo_S*l, ^JEL ^2^(52) flafofl ^^*}-rf. *fl2 dHEi E}- 

<?](DL2)£: cH E^JLS. ^o)7l nfl-g-afl , ^ *}*1 ^o>£ -^« 0 V^. ^1 f^TV 

^^^"(60) afll ^ ^]2 tflolEl 5^<?1(DL1, DL2)^r Q±r A2 ^^^"(62)^ 

<59> £ 91- %2z?>}t&, ^ 2)12 t-llolEi 2K1(DL1, VL2)a\o]£\ *fll ^ *ll2 ll<S 

^(60, 62H1 ^^(56)^1 ^#5q^ *fll -^l-(hl)-§- afll S-^*(hl) 

#e^(64)# *ll£-t}. ^2 ^0^(62) #ofl §b^(64)^ ^-fr 

gxr sflH. £^i#(66)# W. sflJEL i##(66)^r JE*i^ #eizi (64)s|- #^*V #^ 

S. ^^Hr ^o] w>^^c}. t£^V afll ^^^(hl)2l So] 7 > ^-f , # 

(aspect ratio)7> -g- ^-f , #7ltb «V^- #eizi(64)s4- afl-E. £*I#(66)-8: 

AA ^*Hr ?H «H^}M-, Al ^*(hl)£] Q°}7} , sflJEl £ 

^(66)-4 #£izK64)fe ^-aH ig^sKr ^ol ^ sax}. 

<eo> *V^ ) s;>7l ^-ol sfljE. £*i#(66) ^Ml ^ 7fl^1 MTJ <iM #2^3. 

^^£]J1 ( MRAM°1H 3M37> 71^-5^^ i^*>^ ( #7] ^ MTJ ^1 1 ^ *fl2 

uflojE^ ^^(DLl, DL2) v}S. 5)*rO]} f§^^ %o] w^^t}. o] ofl r^-E]- 
(66)^8: ^]1 ^ ^12 ell 01 El ^^(DLl, DL2) ^J-s)H^- ^*Rr ^^>1 w>^^ 

26-16 



1020030003476 #3 2003/2/10 

Tfl^SIH, sfl-E- £€#('66) ^Hl m 5? *fl2 MTJ €(42, 44)* ^tb^h 

*)]1 ^ *fl2 MTJ €(42, 44)^r Al 5? *H2 ^H^l eKKDLl, DL2)-4 tfl-g-sqfe 

*H w>^^*>4. **«H *fll ^ ^12 MTJ ^(42, 44)^8: *fll ^ *j|2 Hl^Ei 

BfoKDLl, DL2)°1 ^o^^l n>^ ^*l7fl.^*Hr wV^^W. ^o] $]i 

^ *fl2 MTJ €(42, 44) ©1 ^= i€#(66) ^Hl 1^1^ afll ^ *l]2 MTJ €(42, 
44)£r sfl^ 5L€#(66) ^ €2-1^.(64)1- ^-71 7flo]E ^^.i ^ 

= efl<y <3<*j o.S ^€ #7l ^ S^liE^ <S^^^-. *fll ^ *H2 MTJ €(42, 
44)£r <#7] 3fli m.^]^]St\- ig^s. $icf. afl2 ## ^^(62) sfliEL 

£€#(66)31- afll ^ ^12 MTJ €(42, 44)* Sfe *fl3 ^^^"(68)* ^^1, H 

€<3* ^^rS}-^. 

£ 10* m ## ^°1^(68)^] *fll MTJ €(42H ^#3^ ^2 

(h2)-4 MTJ €(44)o] ^#5}^ ^3 ^«(h3)* ^^tb^-. AS #€r *k<&^ 

(68) ^Hl *fil MTJ €(42)^ <3<*j:nf ^sqjE-s- *\}2 ^^*(h2)* ifl-f^ afll «1 

Sel-^l(BL)* *U tilSB|-o](BL)^ $\B.b±<£(WL)3\- afll ^ Xl2 tiMEi ef<y 

(DL1, DL2)3^- ^o.^. ig^sKr ?A°) «HW}^-. *fll *lSe}-<y (BL)* ^^--4 

-§-*Hl A2 MTJ €(44)^ ^-Ettl-(h3)-i: *fl-f^r *fl2 «]]= 

^^(/BD* ^^tbcf. A2 alE^o](/ BL )o. ^ ti]Es}o](BL)^-S-^El ^ ^5]^ 

€ ^^^"(68) >S"O.S. *fll ^ X]2 tilE£].oi(BL, /BD* £^ X14 ## ^^^"(70)* ^ 
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<63> #71 ^ A>*J-o] ^-^^O.S 7}*m°] 9X^, ^.-t^r 3 ^ » 

tt^*Rr ^°1^7lti4 ( W}^"^^- ^Al^o^ ^AjS.^ *fl^£l<Ho]: ^-Cf. efl^. i£ 

DL2)* ^#o_iiL ^5. 4^ ^ ^^n> ( 

MTJ *fl2 MTJ ^^AS ^£ n cfs.7fl ^ 

^5. $XSr ^ojcf. ttfl-g-ofl ^ a^t^^ ^aHH o^j-o} ^^>c^ a] ^o] o> 

qjL ^ ^^3]o\] 7l^fl^ 71^^ AVAj-ofl o]*j) a^o^o) 

<64> Aj-^ w].^. ^o],. £ ^ofl MRAM^r ^ €°1 7flS] Sfli E^Al^E^Sf 

¥ 7fl^ MTJ ^S. ^s\JL, #7l E^l^Eisq- tgls. ^^si av 7 ] = MTJ « 

# *>M^r 3M^7> ^ ^1<?1 -tola! X4^A] *J-# ^Sfl^l ofl 

olE-l7> 7l^-S)cH Sa^T, ^"71 v\]o] ^o\) HM^l- g]^ nfl Hjjsi tfl^S A}-g-5l 

^ efl^)^ ^.91 w>, MRAM-cr € 5>tt MRAM°ll w^Kr >g ^ 

£1- 7]-^ ^ MRAM^l o]^s.o] ^ p>a]^- ^^a-1 jl 

^o_S. -§-*M 71-^M ^°1^£ #^ *r ilcf. ^&|, ^^1 MRAM^r J=# € ^ 
2:^1 MRAM^ ^Sl ^ ^iH 7 )jo] s)]^ h^^I^e^* ^til^S, i^H ^71=1 
4. £Eth MRAM^l ^-f , ^a]:^ afl^ l^^iE^} sItt c^l 

°lel» 71^-^ ^°_M151 MTJ ^21 *>^-# -^^Ai ^s. 7 > ^ c-llolEil- 
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1] 

#7l a>£^l 7}%o]] tgA^ E^^^Ei; 

#7l J=«*l^Bl* ^£4=- #7l 71^: #ofl ^#^1 ^ 

#7l *1H #7l H^^^Ei^ JELeflo] <^^2f tg^S. <^^^ *U ^ 

*fl2 MTJ ifi-§- 5E#*1-Sl , 

#7l *f|l MTJ H£r ^91 *£3.»\ #71 iflofl ^til^ uleei-oiofl, # 

7l A]2 MTJ efl^i -f3.*| #71 iflofl ^u]^ ^ 2 h] e^o]^ zj-z]- 

#71 *fll MTJ #71 S^^liE^ Til ©IE ^|^-A>olo11 a o V 7 ] ^ nl ^|2 HlSel- 

^*i*V eflolEi Ej-olol ^-g- Wr^SLS. *}±r MRAM. 

[^^J- 2] 

*fl 1 iHl #7l MTJ ^ #71 c-floiE^ el-<?U>oiofl =efloi cg^jq. 

BfliEi S^^ol ^fl^JL, #71 afll ^ ^12 MTJ #71 SflJEl 5L*I# #<*fl 

#€ ^-i- *Vfe MRAM. 

3] 

XI 2 &<>H t #7l ^12 MTJ €°1 ^#^1 #7l 3fl= ^>2fl°11 cl^l 

E-l &}-o]ol <g^<g ^ MRAM. 
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xi 2 %hi sa^^, #71 ^t^xi #7i s.efl<y <%no) ^#si^ ^*°i ^ 

*}^r MRAM. 

5] 

Xl 2 %H1 5a°H, #7l ^?_v ^<a^ #7l s ^^l^Eii- £^ xll ;§<3*h 

#71 ^*l-8r QS.^ #71 X|l #?i *|<3^ #«H1 Xl2 ^ #71 

XU ^ Xl2 ylE5^0]34 ^-71 ^12 #?_V ^.gnl.Aj.olollAi ^ sflj= JE*}^ #71 XU ^ 

XI 2 MTJ « XI 3 aJ^^l ^>^^s. 3#£l<X *8#£ 3* ^- 

^^5. ^ MRAM. 
6] 

XI 5 *oHl 9X°]*\, #7l X13 #?i ^S^Xl #7l XU ^ X12 MTJ ifls] ^ <3^°1 
i^#5l^ Xl2 ^ XI 3 ^*°1 ^io s ^ MRAM. 

7] 

XI 6 #oll 9X°]*], #7l XU wlS^-o]^ #71 X13 Q<&^ #°11 ^#sl<X #7l 

X12 ^ejl-^- -f-*fl #7l XU MTJ €4 3* ^^-5. MRAM. 

l^^r 8] 

XI 6 * 0 H1 SZ^i, ^-71 X12 tiieei-o]^. # 7 | ^ 3 ^ ^<grt AVofl ^sq<X #7l 
XI 3 #7l XI 2 MTJ €4 s-^^-S. <^ MRAM. 
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9] 

oV£*ll 7]# ^o\) E^A^f ^*Kr Xll ^Xl ! 

#7] tfVESfl 7l3fr ^Hl -S-71 M^fl^liEi# Q±r XU ^*Kr Xl2 

#X1 ; 

^71 Xll #71 ^-ofl *fll cflolE-l ^o]^; ^*Kr Xl3 T&JH; 

^7} XU ^go^ ^-71 XI 1 C-flojEi ^-^I-i- Xl2 ^<^^ 

Xl4 ^Xl; 

^^3, ^"71 XI 1 $\o)B) W tiH^O_S ^^>X1 ^"^-Sli^- 
*f^r Xl5 ^Xl; 

#7l Sflc ^1 nl ^2 MTJ ^ ^*}£l, ^-71 XI 1 MTJ iS^r ^"71 

XI 1 XHel e}-ol ^^o.S., ^-71 X12 MTJ €£r m^AS XI J£## #<>fl z| 

^- ^*Rr X]6 #X1; 

#7l X12 ^>Xl ^"71 2fl= Xll ^ X12 MTJ ^ 

X13 ^^Mr ^*Rr X17 #X1; ^ 

^-71 X]3 ^<2^ #°fl ^>7l Xll MTJ ^ <£^S)±r Xll ^ H^o]j7|. ^ ^ 2 

MTJ ^X- X12 «llLH]-oi-g- zj-z}- XI 8 #X1» 5LW^ 51* ^HJiLS. 

MRAM Xl2:«o v ^ . 



26-21 



1020030003476 °^7\: 2003/2/10 

l^tt 10] 

XI 9 *<H1 91°]*], #7} Xl5 ^Xl^b #7] XU ^ XI 2 ^-71 Xll cflol 

#X1; ^ 

-SM Xl2 ^<£^ ^Hl ^-71 XI 1 ^fl-ffe ^"71 4£ ^Sfr 

tt #X1« C-) 5L^*Rr ^-^^.S. ^ MRAM Xl^M . 

HI 

XI 9 1M SZ<>H, ^71 Xl5 -8-71 Xll ^ XI 2 ^<S*HI <$7] Xll dH 

#X1; 

^7} Xll ^*Xl 5=^ *H-ffe ^Xl; ^ 

^-71 XI 2 ^Hl A o V 7l #SlZL2l ^#£1^ ^>7l JflE. 

^*H? ^Xll- cl 3E.^Rr ^^AS <5>fe MRAM XlS^. 

12] 

XI 9 %>X] 91°]*], #7] X13 #XHH ^-71 Xll cflolE] efoio.s.^-El ojz^ 
XI 1 clDl tiHEi aj-o] o. S M| XI 2 XH&I EKl-g- <#7] XU XH^ sj-ol 

^4 ^Hl 53 -i: ^-^^.5. Sffe MRAM XlS^. 

13] 

XI 9 %1-Xl 91°]*], ^7] X18 ^XItt ^7} XI 3 #?i #7l Xll ^ XI 2 MTJ 

ifi<X i^X^f XI 2 ^ X13 ^*Rr #X1; ^ 
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X13 *fl-ffe ^-71 XI 2 wlE^o]^. ^X]d\] fg^*}^ #X1» 3 X#*>*r 3* ^ 

^'IS. sj-fe MRAM XlS^ 1 "^ . 
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